In this retrospective study, 85 patients previously operated on for lumbar disc herniation who had undergone reoperation due to persistent pain or recurrence of the symptoms were investigated. The surgical findings were: recurrent herniation (20%), epidural fibrosis alone (36.4%), small recurrent herniation with epidural fibrosis (28.2%), herniation at another level (10.6%), spinal stenosis (2.4%), lumbar pseudomeningocele (1.2%) and adhesive arachnoiditis (1.2%). The overall success rate of re-operation was 60%. The best results were obtained in recurrent disc herniation (47.1% excellent and 35.3% good results) and in herniation at another level (77.8% excellent and 22.2% good). Re-operation in epidural fibrosis had lesssatisfactory results (29.1% excellent and 12.9% good).
Introduction
Very successful results are obtained from lumbar disc operations, but 7 -18% of cases develop persistent low back pain and radicular symptoms. 1 -6 The main causes of this clinical entity, known as failed back surgery syndrome, are inadequate diagnosis, 7, 8 improper patient selection, 7, 9 inadequate surgical decompression (e.g. failure to recognize lateral recess stenosis, lateral disc herniation or a sequestered free fragment), 1, 10 recurrent disc herniation at the operated level or at another level 11, 12 and epidural fibrosis. 13 -15 In addition, psychological factors, secondary instability or related degenerative changes, inadequate surgical fusion (pseudoarthrosis), complications leading to pseudomeningocele and arachnoiditis may have a significant role in the aetiology of failed back surgery syndrome. 13,14,16 -18 Re-operations generally tend to produce poorer results than the initial lumbar disc surgery. 19, 20 The success rate of re-operation depends on the selection of suitable cases. Despite the fact that in numerous studies undertaken in this field many pre-operative patient characteristics that should help to determine the relationship between the radiological findings and the prognosis have been reported, no ideal patient for re-operation has been defined. 18,21 -23 In this study we investigated patients who had undergone a lumbar disc herniation operation but who were subsequently reoperated on due to recurrence of the symptoms. Pre-operative clinical and radiological test results and operative findings were compared, and prognostic criteria were determined.
Materials and methods
Out of a series of 715 patients operated on for lumbar disc herniation between 1995 and 2000 in our department, 85 patients requiring subsequent re-operation due to persistent post-operative back and leg pain and radicular compression were included in this study.
Cases were followed up for 1 -6 years after the initial operation. Physical and neurological examinations were performed before and after re-operation; changes in sensorimotor function and reflexes recorded, and levels of pain and working capacity evaluated.
Computed tomography (CT) or magnetic resonance imaging (MRI) was performed on all patients before re-operation. The operations performed included hemipartial laminectomy, total laminectomy, discectomy, foraminotomy and medial fasciectomy.
The outcome of re-operation was classified according to the following criteria: excellent -patient has no complaints and is able to return to full working capability; goodpatient has full working capability but slight low back and leg pain; moderate -patient does not have normal working capability, and low back and leg pain that is reduced but still requires the administration of analgesics; and poor -pain remains unchanged or worse, and requires regular use of analgesics.
Results
Of the 85 patients studied, 54 were male (63.5%) and 31 were female (36.5%). Most patients were 40 -50 years of age (range 25 -72 years). The surgical findings at re-operation are given in Table 1 . Evaluation of the clinical findings before and after re-operation showed a major improvement in sensorimotor deficiencies ( Table 2) .
The outcome of re-operation was compared with the surgical findings ( Table 3 ). The best results were obtained in patients with herniation at another level (77.8%), and with recurrent disc herniation (47.1%). Re-operation was least successful in patients who had required re-operation due to epidural fibrosis (38.7%). The overall success rate of re-operation (excellent or good result) was 60%.
The outcome of re-operation was also compared with the time interval between the first and the second operation ( Table 4 ). The best results were obtained when re-operation was performed within 1 month of the first operation (47.1% excellent and 35.3%
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CR Kayaoglu, C Calikoglu, S Binler Re-operation after lumbar disc surgery All patients were radiologically diagnosed prior to re-operation. CT was performed in 62 patients, and MRI in the remaining 23 patients. Comparison of the radiological diagnoses with the surgical findings demonstrated that CT was not efficient at diagnosing epidural fibrosis, and the surgeon could be misled by the CT findings (Table 5 ). In contrast, MRI diagnoses prior to re-operation were confirmed operatively in all cases (Table 6 ).
Discussion
Surgical treatment of lumbar disc herniation is common. The increasing use of re-operation when initial surgery has failed has led to a considerable improvement in outcome. 19, 24 Several studies have reported the results of surgical treatment of lumbar disc herniation, 320 CR Kayaoglu, C Calikoglu, S Binler Re-operation after lumbar disc surgery CR Kayaoglu, C Calikoglu, S Binler Re-operation after lumbar disc surgery but there is very little literature concerning the outcome of patients in whom a second operation is required. 12,25 -31 Those studies that are available have reported poor results for re-operation. 12,20,28 -30,32,33 Following lumbar disc surgery, 7 -18% of patients develop stubborn back and leg pain and radicular compression findings. 1 -3,6,32,34 The main causes of this clinical entity, known as failed back surgery syndrome, are epidural fibrosis and recurrent disc herniation. 5,21,31,35 -37 In particular, epidural scar formation may lead to undesirable postoperative symptoms or the recurrence of pain. 15, 24, 38 In the study presented here, the most important cause of persistent or recurrent symptoms after lumbar disc surgery was epidural fibrosis (36.4%), and the re-operations performed in such cases were not very successful (29.1% excellent and 12.9% good).
Assessment of the need for re-operation should be made in the light of clinical and neuroradiological findings. MRI is more reliable than CT, particularly in distinguishing between disc herniation and epidural fibrosis. 21, 36, 39 In our study, CT was unable to make a reliable distinction between epidural fibrosis and recurrent herniation, but these conditions could be distinguished using MRI. MRI is therefore the best and most reliable diagnostic technique for the assessment of patients whose complaints have recurred or have not totally disappeared after lumbar disc surgery. 39, 40 The operative findings were good indicators of the prognosis. Excellent and good results were achieved in cases with recurrent herniation or new herniation at another level, 5, 28, 29, 31 whereas the lowest success rate was obtained in cases with epidural fibrosis. 18, 25 Comparison between diagnosis made using computed tomography (CT) and surgical findings at re-operation following failed surgery for lumbar disc herniation (n = 62)
CT imaging Surgical findings
Recurrent herniation 13 12 Epidural fibrosis 17 22 Small recurrence and epidural fibrosis 23 19 New herniation at another level 7 7
Spinal stenosis 2 2 Another factor affecting prognosis was the time interval between the first operation and re-operation. The best results were obtained in patients who were referred to our clinic within 6 months of the first operation. Similar results were reported by other groups. 25, 30, 41 Given that re-operations may be less successful than first operations, the decision to re-operate should only be taken after comprehensive assessment of the clinical and radiological findings. MRI methods should be given priority in making the diagnosis. It should also be borne in mind that the re-operation success rate is rather low in patients with epidural fibrosis.
TABLE 6:
Comparison between diagnosis made using magnetic resonance imaging and surgical findings at re-operation following failed surgery for lumbar disc herniation (n = 23)
Magnetic resonance imaging Surgical findings
Recurrent herniation 5 5
Epidural fibrosis 9 9
Small recurrence and epidural fibrosis 5 5
New herniation at another level 2 2
Arachnoiditis 1 1
Pseudomeningocele 1 1
